Abstract. While the authors were visiting Athens in 2006 and 2005, respectively, they interviewed Professor Themistocles M. Rassias concerning his contributions to Mathematics. This article presents those interviews.
Introduction
Professor Themistocles M. Rassias has made fundamental contributions in mathematical analysis, geometry, topology and their applications. His works are known in the field of mathematical analysis with the terms "Hyers-Ulam-Rassias stability" (first appeared in [11] ) or "Cauchy-Rassias stability" (first appeared in [23, 32] ) and in geometry with the term "Aleksandrov-Rassias problem" (first appeared in [63] ). He has lectured extensively and conducted research in various academic institutions in Europe and North America. He published more than 200 papers, wrote six research books and edited 24 volumes on different subjects in mathematics with many citations to them (see [1, 7, 15, 20, 26, 48] ) and also his selected publications. He has served as a member of the Editorial Board of more than 40 journals published in Europe, USA and Asia, which gives him a global view of the current research. He is Professor at the National Technical University of Athens, Greece. While the authors were visiting Athens in 2006 and 2005, respectively, they interviewed Professor Themistocles M. Rassias concerning his contributions to Mathematics. This article presents those interviews.
Interview
• Please tell us about yourself and your early education. How did you get interested in mathematics? Where, when and how you got your Ph.D.?
I was born in the year 1951 in the village Pellana about 25 kilometers far from Sparta in the southern part of Greece. I finished the Elementary School in Pellana where it happened to have two excellent teachers. I remember myself having a passion for properties of numbers and for geometry. I continued in the High School of Kastorion, a village almost six kilometers far my home. I finished the final year in the High School in Sparta. In both these schools, I had the priviledge to have excellent teachers in most subjects but especially in mathematics. After I finished High School, I entered the Mathematics Department of the University of Thessaloniki where I studied for the first two years of the four years degree program. At the age of 19, I published "Modern Mathematics". In that year I started studying by myself some more advanced mathematics. • What are your honors and awards?
I feel embarassed talking about myself.
• Please do mention without inhibition some of your honors to the extent they reflect on your work and your recognition. (1985) (1986) (1986) (1987) ; "Outstanding Faculty Member" (1989-1990, 1990-1991, 1991-1992) . However, I feel that the lasting award granted to me for my research is the standardized now "terminology" in mathematical analysis "Hyers-Ulam-Rassias stability" or "Cauchy-Rassias stability" and in geometry the term "AleksandrovRassias problem". As for coauthors, I feel fortunate that I had the opportunity to collaborate with about 50 excellent mathematicians from several countries.
• Your name is equipped in functional equations with the terms "Hyers-Ulam-Rassias stability" or "Cauchy-Rassias stability" and in geometry of metric spaces with the term "Aleksandrov-Rassias problem". Would you please briefly explain them and give us a brief history of them?
I should quote S.M. Ulam [62, Page 63] , for very general functional equations, one can ask the following question: "When is it true that the solution of an equation (e.g. f(x+y)=f(x)+f(y)) differing slightly from a given one, must of necessity be close to the solution of the given equation?" Similarly, if we replace a given functional equation by a functional inequality, when can one assert that the solutions of the inequality lie near the solutions of the strict equation? The stability problem of functional equations indeed originated from the question of Ulam concerning the stability of group homomorphisms. In the year 1941 a partial solution of the problem was provided by D.H. Hyers [13] in the case of an approximate homomorphism between Banach spaces in the context of the Cauchy difference. Hyers' theorem was generalized for approximate additive mappings by T. Aoki [2] and for approximate linear mappings by me [38] by considering the unbounded Cauchy difference inequality
where ε > 0 and p ∈ [0, 1) are fixed numbers. In 1990, during the 27th International Symposium on Functional Equations I asked the question whether such a theorem can also be proved for p ≥ 1; cf. [39] . In 1991, Z. Gajda [10] following the same approach as in [38] gave an affirmative solution to this question for p > 1. It was proved by Z. Gajda [10] , as well as by P.Šemrl and myself [55] that one cannot prove a similar theorem when p = 1. In fact, with my paper [38] , I introduced the concept of the unbounded Cauchy difference and thus the Hyers-Ulam stability problem for the linear mappings between Banach spaces was brought in a new general context. This has led to the stability phenomenon that is called the Hyers-Ulam-Rassias stability or CauchyRassias stability. Subsequently, a number of mathematicians following the spirit of my approach [38] for the unbounded Cauchy difference obtained several similar results. For example, in 1982, J.M. Rassias [37] proved a similar theorem in which he replaced the factor x p + y p by x p · y q for p, q ∈ R with p + q = 1. In 1994, P. Gȃvruţa [11] provided a further generalization of my theorem in which he replaced the bound ε( x p + y p ) in (2.1) by a general control function ϕ(x, y). In 1996, G. Isac and myself [18] were the first to apply the Hyers-Ulam-Rassias stability theory to prove new fixed point theorems and obtained some applications in nonlinear analysis. During the last three decades several stability problems of functional equations have been investigated by a number of mathematicians worldwide; see [7, 15, 20, 41, 48] The Aleksandrov-Rassias problem asks to find conditions under which a transformation from a metric space (X, d) to a metric space (Y, ρ) which preserve one distance (i.e. for some constant c, d(x, y) = c implies ρ(f (x), f (y)) = c for all x, y ∈ X), or possibly two distances is an isometry. This problem can be formulated for transformations between Euclidean or non-Euclidean spaces or other more general spaces. It leads to other problems of nonexpanding or non-shrinking distances of transformations which are studied in geometric optics as well as in quantum field theory. (See [61] for more information.)
• Can you tell us you prefer to teach or to do research? What are your goals in teaching undergraduates and in supervising graduate students?
I prefer to do both research and teaching. When I prove a new theorem or introduce a new concept this enlightens my brain but when I teach mathematics, I feel happy. There are no border lines in research mathematics and in teaching. It is always nice to try to unify mathematical knowledge and thinking as well as creativity. When I teach undergraduate students, I always start with examples and counterexamples. After the students start to understand and appreciate the main ideas, I define abstract concepts but there things go smoother and the road to mathematical reality seems comprehensible and more exciting. The emphasis is on mathematical thinking and creativity and not on memorization. This is the key point!.
As for graduate students the main thing is to teach them how to think, how to search, how to use the library and to feel more self-reliant. It is essential to give them encouragement to go further in the vast space of the unknown and to fight for original thinking. Of course when they prove their first proposition or theorem or when they give a good example it is essential to also help them how to write it down understandably.
• Many people think of mathematics as a hard subject. Is mathematics really hard? Kindly explain.
Mathematics as a science from the most elementary concepts up to the more complex problems and theories is often treated badly by teachers and this is often because of lack of mathematical maturity of the teacher. It is essential to approach the subject through concrete examples (and with a large variety) so that the theoretical concepts will come later as a natural consequence. Mathematics is NOT a hard subject, BUT "educators" make it hard.
• Any comments on the relation between pure and applied mathematics? Why mathematics can be applied to other areas of sciences or Technology?
There has been a lot of prejudice regarding the relationship of pure and applied mathematics. Since World War II very applied mathematical problems have necessitated the most advanced pure mathematical constructs. This has proven to be also the case in the relationships between Theoretical Physics, Theoretical Biology and applications. Therefore the distinction of pure and applied is more an organizational.
• I know you have two children. Were your children interested in mathematics? • Mathematics in ancient Greece was very impressive, as we know from History. What is your feeling?
Geometry and number theory have been monumental and have influenced new mathematics all along. Indeed, mathematics was in the cross section of all different "roads" of knowledge from every subject.
